automated or lack robustness, and manual interventions are required to cor-45 rect self-intersecting or low quality blocks (De Santis et al., 2011b; Ramme 46 et al., 2011 Ramme 46 et al., , 2012 leading to intensive and extensive operator tasks. More-over, block corrections to assure a proper mapping in high-curvature regions 48 of complex geometries -by pursuing small variations in the local geodesic 49 distance between the geometry and the multi-block structure -typically de-50 teriorate the quality of the blocks and the cells of the final mesh.
52
The rationale of this work is to address these shortcomings by providing 53 a robust and high-quality hexahedral meshing procedure that allows auto- 
Materials and methods

63
The methods proposed in this paper were implemented in a pyFormex 64 framework combined with output from a geometrical analysis using the vmtk 65 software. 
108
Each square gets an edge length relative to the local diameter of the 109 maximum inscribed sphere with a scaling factor f s > 1 to radially enclose 110 the surface geometry (De Santis et al., 2011b) .
Block generation and interconnection
112
The squares are auto-connected into a multi-block structure, based on 113 the branching topology as defined in Section 2.1.1 (Figure 1(c) when building the parent vessel block structures of order i − 1.
126
The generated multi-block structure is axially smoothed -keeping the faces 127 at the inlet, the outlets and the branch connection blocks in place -to avoid 128 self-intersection and to improve the vessel connection blocks. 
Unstructured hexahedral mesh generation
130
In this section, a refined multi-block structure (Section 2.2.1) and a ra-
131
dially compressed surface mesh of the vascular tree are provided as input to 132 the well-known grid-based method (Ho-Le, 1988 The multi-block structure from Section 2.1 is refined by introducing a 
Boundary layer grid generation
173
The cell quality at the boundary can be further improved by inserting 174 buffer layers (Tchon et al., 1997; Kovalev, 2005; Shepherd et al., 2006) . In in Section 2.1.1 defined, branching topology as suggested in Figure 6 (b).
238
Then, based on the bounding box of the aneurysm and trifurcation region,
239
an additional connection block structure is generated to replace the branch 240 with label 1 and the corresponding branch connection blocks, Figure 6 (c). blood flow and the deformation of the arterial wall was taken into account.
252
To obtain an accurate calculation of the stress on the fluid-structure interface, 
285
The resulting fluid mesh has, compared to the finest mesh (R4), a higher 286 mesh density in the coarctation zone, but a coarser grid proximal to the 287 stenosis and in the lower part of the descending aorta.
288
The results of the grid refinement study are shown in Figure 8 (b), depict-289 ing the pressure evolution along the centerline of the aorta at peak systole, 290 and in Table 2 , showing the mean error of the pressure evolution in different 291 cross sections. These errors are defined with respect to the reference grid 292 R4 and relative to the pressure amplitude in the corresponding cross section.
293
From the results in Table 2 , it can be seen that even for meshes with a low 294 cell density, the mean errors proximal, halfway and distal to the coarctation p1, p2, coa, d1, d2, d3, desc) in which the convergence was analyzed numerically (see Table 2 ). (b) Pressure along the centerline at peak systole for increasing mesh densities (R1 to R4) and a grid with a local refinement at the coarctation region and a gradual coarsening towards the descending aorta (R5). 
